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EXERCISE 5.1 - Question No. 1

Prove that the function f(z) = 5x — 3 is continuous at z = 0, at

r= —3andatx = 5.

Watch Free Video Solution on Doubtnut Now @

EXERCISE 5.1 - Question No. 2

Examine the continuity of the function f(z) = 22* — latz = 3.

Watch Free Video Solution on Doubtnut Now @
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https://doubtnut.app.link/u5f89MFU0V

EXERCISE 5.1 - Question No. 3

Examine the following functions for continuity. (a) f(z) = « — 5 (b)

2

fz) = = (©) flz) = (d) f(z) = |z — 5]

Watch Free Video Solution on Doubtnut Now @

EXERCISE 5.1 - Question No. 4

Prove that the function f(z) = z" is continuous at = n , where n is

a positive integer.

Watch Free Video Solution on Doubtnut Now @

EXERCISE 5.1 - Question No. 5


https://doubtnut.app.link/uGNaXQFU0V
https://doubtnut.app.link/8yykmSFU0V
https://doubtnut.app.link/iGHbNTFU0V

Is the function f defined by f(z) = {x, if <15, if =z >1

continuous at z = 0?7 Atx = 17 Atx = 27

Watch Free Video Solution on Doubtnut Now @

EXERCISE 5.1 - Question No. 6

Find all points of discontinuity of f, where f is defined by
fle)={2c+3, if £<22zx-3, if z>2

Watch Free Video Solution on Doubtnut Now @

EXERCISE 5.1 - Question No. 7

Find all points of discontinuity of f, where f is defined by
fl@) =A{lz| +3, if < —3 -2z, if —3<z<36z+2 i

Watch Free Video Solution on Doubtnut Now @
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https://doubtnut.app.link/RAv1fVFU0V
https://doubtnut.app.link/X4bRGWFU0V

EXERCISE 5.1 - Question No. 8

Find all points of discontinuity of f, where f is defined by

kd

f(a:):{—, if x#00, if =0

Z

Watch Free Video Solution on Doubtnut Now @

EXERCISE 5.1 - Question No. 9

Find all points of discontinuity of f, where f is defined by

f(a:):{é—|, if <01, if >0

Watch Free Video Solution on Doubtnut Now @

EXERCISE 5.1 - Question No. 10


https://doubtnut.app.link/doqi6XFU0V
https://doubtnut.app.link/xilaQ1FU0V
https://doubtnut.app.link/cgjin3FU0V

Find all points of discontinuity of f, where f is defined by

fle)={z+1, if z>1,2°+1, if zand <;1

Watch Free Video Solution on Doubtnut Now @

EXERCISE 5.1 - Question No. 11

Find all points of discontinuity of f, where f is defined by

flz)={2* -3, if z<22°+1, if z<2

Watch Free Video Solution on Doubtnut Now @

EXERCISE 5.1 - Question No. 12

Find all points of discontinuity of f, where f is defined by

flz)={2"" -1, if 2 <1a% if z>1

Watch Free Video Solution on Doubtnut Now @
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EXERCISE 5.1 - Question No. 13

Is the function defined by
f(x) ={z+5, if x <lz—-5, if x> 1acontinuous

function?

Watch Free Video Solution on Doubtnut Now @

EXERCISE 5.1 - Question No. 14

Discuss the continuity of the function f, where f is defined by

Fflz)=1{3, if 0<z<14, if 1<z<35 if 3<z<10

Watch Free Video Solution on Doubtnut Now @

EXERCISE 5.1 - Question No. 15
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Discuss the continuity of the function f, where f is defined by

f(z) ={(2z, if z and <;1),(0, if 0<z<1),4z if = ¢

Watch Free Video Solution on Doubtnut Now @

EXERCISE 5.1 - Question No. 16

Discuss the continuity of the function f, where f is defined by

fla)={—-2, if 2< — 12z, if —1<z<12, if z>1

Watch Free Video Solution on Doubtnut Now @

EXERCISE 5.1 - Question No. 17

Find the relationship between a and b so that the function f defined by
f(x) ={az+1, if z <3bzx+3 if x > 3iscontinuous at

r=3.
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EXERCISE 5.1 - Question No. 18

For what value of A is the function defined by
f(z) = {A(z® — 2z), if =z <04z +1, if z > 0 continuous at

x = 0?7 What about continuity atx = 1 ?

Watch Free Video Solution on Doubtnut Now @

EXERCISE 5.1 - Question No. 19

Show that the function defined by g(z) = z[z] is discontinuous at all
integral points. Here [x] denotes the greatest integer less than or equal

to X.
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https://doubtnut.app.link/h7ibSkGU0V
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EXERCISE 5.1 - Question No. 20
Is the function defined by f(z) = z® — sinx + 5 continuous at
z=m?

Watch Free Video Solution on Doubtnut Now @

EXERCISE 5.1 - Question No. 21

Discuss the continuity of the following functions: (a)

f(r) =s €x+cosz (b) f(x) =s € zcosx (c)

f(z) =s € xcosz

Watch Free Video Solution on Doubtnut Now @
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EXERCISE 5.1 - Question No. 22

Discuss the continuity of the cosine, cosecant, secant and cotangent

functions.

Watch Free Video Solution on Doubtnut Now @

EXERCISE 5.1 - Question No. 23

Find all points of discontinuity of f, where

sin x

f(:[:):{ , if z<0z+1, if >0

Z

Watch Free Video Solution on Doubtnut Now @

EXERCISE 5.1 - Question No. 24
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Determine if f defined by

g sinl

f(x):{a: o if x#00, if x=0

Watch Free Video Solution on Doubtnut Now @

EXERCISE 5.1 - Question No. 25

Examine the continuity of f, where f is defined by

f(z) = {sinz —cosz, if z#0—-1, if =0

Watch Free Video Solution on Doubtnut Now @

EXERCISE 5.1 - Question No. 26

Find the values of k so that the function f is continuous at the indicated

k
pointinf(x)z{(%, if w;é%),(3 if wzg) at

m
T = —

2
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EXERCISE 5.1 - Question No. 27

Find the values of k so that the function f is continuous at the indicated

pointin f(z) = {ka®, if ©<2,3 if z and >;2atz =2.

Watch Free Video Solution on Doubtnut Now @

EXERCISE 5.1 - Question No. 28

Find the values of k so that the function f is continuous at the indicated

pointin f(x) = {kz + 1, if = <mwcosz, if z and > ;mat

r =T

Watch Free Video Solution on Doubtnut Now @
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https://doubtnut.app.link/WlRMdGGU0V

EXERCISE 5.1 - Question No. 29

Find the values of k so that the function f is continuous at the indicated

pointin f(z) = {kx + 1, if 2 <53z -5, if z>batx=5

Watch Free Video Solution on Doubtnut Now @

EXERCISE 5.1 - Question No. 30

Find the values of a and b such that the function defined by
f(z) ={(B, if z<2),(axz+0b, if 2<z<10),(21, if z>

1s a continuous function.

Watch Free Video Solution on Doubtnut Now @

EXERCISE 5.1 - Question No. 31
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Show that the function defined by f(z) = cos(z?) is a continuous

function.

Watch Free Video Solution on Doubtnut Now @

EXERCISE 5.1 - Question No. 32

Show that the function defined by f(z) = |cos z| is a continuous

function.

Watch Free Video Solution on Doubtnut Now @

EXERCISE 5.1 - Question No. 33

Examine that sin |z| is a continuous function.

Watch Free Video Solution on Doubtnut Now @
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EXERCISE 5.1 - Question No. 34

Find all the points of discontinuity of f defined by

f(z) = |z| — |z +1].

Watch Free Video Solution on Doubtnut Now @

EXERCISE 5.2 - Question No. 1

Differentiate the functions with respect to x sin (w2 + 5)

Watch Free Video Solution on Doubtnut Now @

EXERCISE 5.2 - Question No. 2

Differentiate the functions with respect to x cos(sin z)
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Watch Free Video Solution on Doubtnut Now @

EXERCISE 5.2 - Question No. 3

Differentiate the functions with respect to x sin(ax + b)

Watch Free Video Solution on Doubtnut Now @

EXERCISE 5.2 - Question No. 4

Differentiate the functions with respect to x sec (tan(\/i))

Watch Free Video Solution on Doubtnut Now @

EXERCISE 5.2 - Question No. 5

sin(ax + b)

Differentiate the functions with respect to x
cos(cx + d)
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EXERCISE 5.2 - Question No. 6

.2
Differentiate the functions with respect to x cos z°sin (a:5)

Watch Free Video Solution on Doubtnut Now @

EXERCISE 5.2 - Question No. 7

Differentiate the functions with respect to x 2, /cot (a:z)

Watch Free Video Solution on Doubtnut Now @

EXERCISE 5.2 - Question No. 8

Differentiate the functions with respect to x cos (\/E)
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EXERCISE 5.2 - Question No. 9

Prove that the function f given by f(z) = |x — 1|,z € R is not

differentiable at x = 1

Watch Free Video Solution on Doubtnut Now @

EXERCISE 5.2 - Question No. 10

Prove that the greatest integer function defined by

f(z) = [z],0 < & < 3is not differentiable at x = landz = 2.

Watch Free Video Solution on Doubtnut Now @

EXERCISE 5.3 - Question No. 1
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d
Find d—z in the following: 2z + 3y = s € «

Watch Free Video Solution on Doubtnut Now @

EXERCISE 5.3 - Question No. 2

d
Find d—y in the following: 2x + 3y = siny
x

Watch Free Video Solution on Doubtnut Now @

EXERCISE 5.3 - Question No. 3

d
Find d—i in the following: az + by?> = cosy

Watch Free Video Solution on Doubtnut Now @

EXERCISE 5.3 - Question No. 4


https://doubtnut.app.link/0Qo19fHU0V
https://doubtnut.app.link/TuV5QjHU0V
https://doubtnut.app.link/yRZTtnHU0V
https://doubtnut.app.link/dVyi5qHU0V

d
Find d—y in the following: zy + y? = tanz + y
x

Watch Free Video Solution on Doubtnut Now @

EXERCISE 5.3 - Question No. 5

d
Find d—z in the following: 2% + zy + y> = 100

Watch Free Video Solution on Doubtnut Now @

EXERCISE 5.3 - Question No. 6

d
Find d—z in the following: (a)z® + z%y + zy® + y> = 81 (b)

zy +y? = tanz + y (¢) 22 + zy + y? = 100

Watch Free Video Solution on Doubtnut Now @
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EXERCISE 5.3 - Question No. 7

d
Find d—y in the following: sin?y + coszy = 7
x

Watch Free Video Solution on Doubtnut Now @

EXERCISE 5.3 - Question No. 8

d
Find d—y in the following: sin® z + cos?y = 1
x

Watch Free Video Solution on Doubtnut Now @
EXERCISE 5.3 - Question No. 9

. dy . . . 1 2z
Find dr in the following: y = sin 112

Watch Free Video Solution on Doubtnut Now @
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EXERCISE 5.3 - Question No. 10

d
Find 22 in the following:
dr

1<3w—:1:3> 1 1
y = tan — |, - — <z < —

Watch Free Video Solution on Doubtnut Now @

EXERCISE 5.3 - Question No. 11

1 — 22
— ), 0<z<1

dx

Find @ in the following: y = cos ~*
1+=z

Watch Free Video Solution on Doubtnut Now @

EXERCISE 5.3 - Question No. 12

1 — 22

1+ z2

1
I ),O<w<

d
Find ld in the following: y = sin ' (

Watch Free Video Solution on Doubtnut Now @
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EXERCISE 5.3 - Question No. 13

2x

Find @ in the following: y = cos ™[ —
1+ 2?2

—1 1
o ), <z <

Watch Free Video Solution on Doubtnut Now @

EXERCISE 5.3 - Question No. 14

Find 2. in the followine:
ind —— in the following:

1 1

o—1 2
Yy = sin <2w\/1—m>,——<x<—
V2 V2

Watch Free Video Solution on Doubtnut Now @

EXERCISE 5.3 - Question No. 15

d 1
Find d—z in the following: y = sec ™! <m)
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EXERCISE 5.4 - Question No. 1

e:IJ

Differentiate the following w.r.t. x:

S x

Watch Free Video Solution on Doubtnut Now @

EXERCISE 5.4 - Question No. 2

Differentiate the following w.r.t. x: e~ 12

Watch Free Video Solution on Doubtnut Now @

EXERCISE 5.4 - Question No. 3

Differentiate the following w.r.t. x: e”
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EXERCISE 5.4 - Question No. 4

Differentiate the following w.r.t. X: sin (tan “le~ w)

Watch Free Video Solution on Doubtnut Now @

EXERCISE 5.4 - Question No. 5

Differentiate the following w.r.t. x: log(cos e”)

Watch Free Video Solution on Doubtnut Now @

EXERCISE 5.4 - Question No. 6

Differentiate the following w.rt. x: e +e* “ 24+ .... +e* " b5
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EXERCISE 5.4 - Question No. 7

Differentiate the following w.r.t. x: 4/ eﬁ, x>0

Watch Free Video Solution on Doubtnut Now @

EXERCISE 5.4 - Question No. 8

Differentiate the following w.r.t. x: log(logz), x > 1

Watch Free Video Solution on Doubtnut Now @

EXERCISE 5.4 - Question No. 9

: : : cos &
Differentiate the following w.r.t. x;: ———
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EXERCISE 5.4 - Question No. 10

Differentiate the following w.r.t. x: cos(logz + e*),z < 0

Watch Free Video Solution on Doubtnut Now @

EXERCISE 5.5 - Question No. 1

Differentiate the functions given w.r.t. X: cos 2cos 2zcos 3

Watch Free Video Solution on Doubtnut Now @

EXERCISE 5.5 - Question No. 2

(@- (-2

Differentiate the functions given w.r.t. x: (- 3)(z — 4)(z —5)
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EXERCISE 5.5 - Question No. 3

Differentiate the functions given w.r.t. x: (logz)“”

Watch Free Video Solution on Doubtnut Now @

EXERCISE 5.5 - Question No. 4

Differentiate the functions given w.r.t. x: % — 2527

Watch Free Video Solution on Doubtnut Now @

EXERCISE 5.5 - Question No. 5

. 3 . 4
Differentiate the functions given w.r.t. x: (x + 3)2w +4z+5
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EXERCISE 5.5 - Question No. 6

1 x
Differentiate the functions given w.r.t. x: (:c + —) 4+ g (1F )
x

Watch Free Video Solution on Doubtnut Now @

EXERCISE 5.5 - Question No. 7

Differentiate the following w.r.t. x: (logz)” + z'°8®

Watch Free Video Solution on Doubtnut Now @

EXERCISE 5.5 - Question No. 8

Differentiate the following w.rt. x: (sinz)® 4+ sin ' /z
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EXERCISE 5.5 - Question No. 9

Differentiate the following w.r.t. x: 5% 4 (sin z)°*”

Watch Free Video Solution on Doubtnut Now @

EXERCISE 5.5 - Question No. 10

z2 +1

rCOST
+ -
2 —1

Differentiate the following w.r.t. x:

Watch Free Video Solution on Doubtnut Now @

EXERCISE 5.5 - Question No. 11

8=

Differentiate the following w.r.t. x: (z cosz)” + (x sin )
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EXERCISE 5.5 - Question No. 12

d
Find d—y of the functions given z¥ + y* = 1
x

Watch Free Video Solution on Doubtnut Now @

EXERCISE 5.5 - Question No. 13

d
Find d—z of the functions given y* = x¥

Watch Free Video Solution on Doubtnut Now @

EXERCISE 5.5 - Question No. 14

d
Find =2 of the functions given (cosz)? = (cosy)”

dx


https://doubtnut.app.link/066dhoIU0V
https://doubtnut.app.link/yG44HpIU0V
https://doubtnut.app.link/01csfrIU0V
https://doubtnut.app.link/uCzsDsIU0V
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EXERCISE 5.5 - Question No. 15

d
Find d—y of the functions given zy = e(*~¥)
x

Watch Free Video Solution on Doubtnut Now @

EXERCISE 5.5 - Question No. 16

Find the derivative of the function given by

f(z) = (1+z)(1+2%) (1 +2*) (1 + 2®) and hence find f'(1).

Watch Free Video Solution on Doubtnut Now @

EXERCISE 5.5 - Question No. 17
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Differentiate (:c2 — 5z + 8) (a:3 + Tz + 9) in three ways mentioned
below: (i) by using product rule (ii) by expanding the product to obtain
a single polynomial. (iii) by logarithmic differentiation. Do they all

give the same answer?

Watch Free Video Solution on Doubtnut Now @

EXERCISE 5.5 - Question No. 18

If u, v and w are functions of x, then show that

d , .. du . dv . cdw |
Io (uvw) = W + U= W —+ uv—— in two ways - first by

repeated application of product rule, second by logarithmic

differentiation.

Watch Free Video Solution on Doubtnut Now @
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EXERCISE 5.6 - Question No. 1

If x and y are connected parametrically by the equations given,

L .. d
without eliminating the parameter, Find d—z .z = 2at?, y = at?

Watch Free Video Solution on Doubtnut Now @

EXERCISE 5.6 - Question No. 2

If x and y are connected parametrically by the equations given,

.. d
without eliminating the parameter, Find d—y .x =acosf,y = bcosb
x

Watch Free Video Solution on Doubtnut Now @

EXERCISE 5.6 - Question No. 3
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If x and y are connected parametrically by the equations given,

: o . d :
without eliminating the parameter, Find d—y . =sint,y = cos 2t
x

Watch Free Video Solution on Doubtnut Now @

EXERCISE 5.6 - Question No. 4

If x and y are connected parametrically by the equations given,

: o ., d
without eliminating the parameter, Find d—y e =4ty = s
x

Watch Free Video Solution on Doubtnut Now @

EXERCISE 5.6 - Question No. 5

If x and y are connected parametrically by the equations given,

d
without eliminating the parameter, Find d—fc/ :

x = cosf — cos 26,y = sinf — sin 20
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EXERCISE 5.6 - Question No. 6

If x and y are connected parametrically by the equations given,

.. d
without eliminating the parameter, Find d—y :
x

z = a(f —sinf),y = a(1 + cosH)

Watch Free Video Solution on Doubtnut Now @

EXERCISE 5.6 - Question No. 7

If x and y are connected parametrically by the equations given,

.. d
without eliminating the parameter, Find d—y :
x

sin® ¢ cos® t

— Yy = Y
v/ cos 2t v/ cos 2t

xr =

Watch Free Video Solution on Doubtnut Now @
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EXERCISE 5.6 - Question No. 8

If x and y are connected parametrically by the equations given,

d
without eliminating the parameter, Find d_Z :

logtant )
T=a cost—l—T Yy = asint

Watch Free Video Solution on Doubtnut Now @

EXERCISE 5.6 - Question No. 9

If x and y are connected parametrically by the equations given,

d
without eliminating the parameter, Find 2 .x =asech,y = btan6

dzx

Watch Free Video Solution on Doubtnut Now @

EXERCISE 5.6 - Question No. 10
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If x and y are connected parametrically by the equations given,

without eliminating the parameter, Find do
x

z = a(cosf + 0sinh),y = a(sinf — 6 cosh)

Watch Free Video Solution on Doubtnut Now @

EXERCISE 5.6 - Question No. 11

\/acos * (( — 1)t), show that

Watch Free Video Solution on Doubtnut Now @

EXERCISE 5.7 - Question No. 1

Find the second order derivatives of the functions given 2% + 3z + 2


https://doubtnut.app.link/0X8B5PIU0V
https://doubtnut.app.link/MGDbZTIU0V
https://doubtnut.app.link/ORdoJXIU0V

Watch Free Video Solution on Doubtnut Now @

EXERCISE 5.7 - Question No. 2

Find the second order derivatives of the functions given. z*°

Watch Free Video Solution on Doubtnut Now @

EXERCISE 5.7 - Question No. 3

Find the second order derivatives of the functions given. zcos

Watch Free Video Solution on Doubtnut Now @

EXERCISE 5.7 - Question No. 4

Find the second order derivatives of the functions given. log x


https://doubtnut.app.link/ORdoJXIU0V
https://doubtnut.app.link/Ef1sr2IU0V
https://doubtnut.app.link/Bqvoc7IU0V
https://doubtnut.app.link/1NG5z8IU0V

Watch Free Video Solution on Doubtnut Now @

EXERCISE 5.7 - Question No. 5

Find the second order derivatives of the functions given. x> log

Watch Free Video Solution on Doubtnut Now @

EXERCISE 5.7 - Question No. 6

Find the second order derivatives of the functions given. e” sin bz .

Watch Free Video Solution on Doubtnut Now @

EXERCISE 5.7 - Question No. 7

6

Find the second order derivatives of the functions given. e”* cos 3z .


https://doubtnut.app.link/1NG5z8IU0V
https://doubtnut.app.link/b4nw39IU0V
https://doubtnut.app.link/k3QeXeJU0V
https://doubtnut.app.link/YcszIiJU0V

Watch Free Video Solution on Doubtnut Now @

EXERCISE 5.7 - Question No. 8

Find the second order derivatives of the functions given. tan ! z .

Watch Free Video Solution on Doubtnut Now @

EXERCISE 5.7 - Question No. 9

Find the second order derivatives of the functions given. log(log x)

Watch Free Video Solution on Doubtnut Now @

EXERCISE 5.7 - Question No. 10

Find the second order derivatives of the functions given. sin(log x)


https://doubtnut.app.link/YcszIiJU0V
https://doubtnut.app.link/aqtxEnJU0V
https://doubtnut.app.link/yxF3UpJU0V
https://doubtnut.app.link/5gWQrrJU0V

Watch Free Video Solution on Doubtnut Now @

EXERCISE 5.7 - Question No. 11

2
Ify=>5cosz — 3s € :c,provethatd—g—l—y:O
x

Watch Free Video Solution on Doubtnut Now @

EXERCISE 5.7 - Question No. 12

2

Ify = cos 'z, Find d—g in terms of y alone.
x

Watch Free Video Solution on Doubtnut Now @

EXERCISE 5.7 - Question No. 13

Ify = 3cos(logz) + 4sin(log ), show that 2y, + zy; +y = 0.


https://doubtnut.app.link/5gWQrrJU0V
https://doubtnut.app.link/nw141sJU0V
https://doubtnut.app.link/XZYFouJU0V
https://doubtnut.app.link/oOFt1xJU0V

Watch Free Video Solution on Doubtnut Now @

EXERCISE 5.7 - Question No. 14

2

d d
Ify = Ae™® 4 Be™ , show that —:g — (m+ n)—y + mny = 0
dzx dr

Watch Free Video Solution on Doubtnut Now @

EXERCISE 5.7 - Question No. 15

d2
If y = 500€™ + 600e ™ , show that d_g — 49y
Wi

Watch Free Video Solution on Doubtnut Now @
EXERCISE 5.7 - Question No. 16

e il

d? dy\*
Ifey(:c+1)=1,showthatdy=< y> :
T


https://doubtnut.app.link/oOFt1xJU0V
https://doubtnut.app.link/htE0tzJU0V
https://doubtnut.app.link/haC3PAJU0V
https://doubtnut.app.link/N1lSkCJU0V

Watch Free Video Solution on Doubtnut Now @

EXERCISE 5.7 - Question No. 17

Ify = (tan_1 :11)2 , show that (:1:2 + 1)2y2 + 2x(w2 + 1)y1 =2

Watch Free Video Solution on Doubtnut Now @

EXERCISE 5.8 - Question No. 1

Verify Rolles theorem for the function f(z) = z? + 2z — 8,

ze[—4,2].

Watch Free Video Solution on Doubtnut Now @

EXERCISE 5.8 - Question No. 2


https://doubtnut.app.link/N1lSkCJU0V
https://doubtnut.app.link/uzw4YFJU0V
https://doubtnut.app.link/FmlYnHJU0V
https://doubtnut.app.link/GsDFNIJU0V

Examine if Rolles theorem is applicable to any of the following
functions. Can you say something about the converse of Rolles
theorem from these example? (i) f(z) = [z] for z € [5, 9] (ii)

f(z) = [z] forz € [ — 2, 2] (iii) "f(x)=x"

Watch Free Video Solution on Doubtnut Now @

EXERCISE 5.8 - Question No. 3

If f:[5, 5] R is a differentiable function and if f'(z) does not vanish

anywhere, then prove that f(5)f(5) .

Watch Free Video Solution on Doubtnut Now @

EXERCISE 5.8 - Question No. 4


https://doubtnut.app.link/GsDFNIJU0V
https://doubtnut.app.link/yx7g8JJU0V
https://doubtnut.app.link/cuC7yLJU0V

Verify Mean Value Theorem, if f(z) = 2* — 4z — 3 in the interval

[a, b], where a = landb = 4.

Watch Free Video Solution on Doubtnut Now @

EXERCISE 5.8 - Question No. 5

Verify Mean Value Theorem, if f(z) = 2® — 52% — 3z in the interval

[a, b], where a = landb = 3 . Find all ¢ € (1, 3) for which

f'(c)=0.

Watch Free Video Solution on Doubtnut Now @

EXERCISE 5.8 - Question No. 6


https://doubtnut.app.link/cuC7yLJU0V
https://doubtnut.app.link/W18f0MJU0V
https://doubtnut.app.link/jaZEtOJU0V

Examine the applicability of Mean Value Theorem for all three

functions given in the above exercise 2.

Watch Free Video Solution on Doubtnut Now @

MISCELLANEOUS EXERCISE - Question No. 1

Differentiate w.r.t. X the function. (?;m2 — 92 + 5)9

Watch Free Video Solution on Doubtnut Now @

MISCELLANEOUS EXERCISE - Question No. 2

Differentiate w.r.t. x the function sin® 2 + cos®

Watch Free Video Solution on Doubtnut Now @


https://doubtnut.app.link/jaZEtOJU0V
https://doubtnut.app.link/1CgufQJU0V
https://doubtnut.app.link/TQajMRJU0V

MISCELLANEOUS EXERCISE - Question No. 3

Differentiate w.r.t. x the function (5z)*“**** |

Watch Free Video Solution on Doubtnut Now @

MISCELLANEOUS EXERCISE - Question No. 4

Differentiate w.r.t. x the function sin ~* (wﬁ), 0<z<1

Watch Free Video Solution on Doubtnut Now @

MISCELLANEOUS EXERCISE - Question No. 5

cos_l(%)

Differentiate w.r.t. x the function
V2 + 7

—2and <;x and < ;2

Watch Free Video Solution on Doubtnut Now @


https://doubtnut.app.link/2HXemTJU0V
https://doubtnut.app.link/W014OUJU0V
https://doubtnut.app.link/c8KtiWJU0V

MISCELLANEOUS EXERCISE - Question No. 6

Differentiate w.r.t. X the function

cot_l(\/l +sinx + /1 — sin:r;)
vV/1+sine — /1 —sinx

0<z< =
) z 2

Watch Free Video Solution on Doubtnut Now @

MISCELLANEOUS EXERCISE - Question No. 7

Differentiate w.r.t. x the function (log z)'%*, z > 1

Watch Free Video Solution on Doubtnut Now @

MISCELLANEOUS EXERCISE - Question No. 8


https://doubtnut.app.link/iH00MXJU0V
https://doubtnut.app.link/fdNYgZJU0V
https://doubtnut.app.link/ZpPRS0JU0V

Differentiate w.r.t. x the function cos(a cos x + bsinz) , for some

constant a and b.

Watch Free Video Solution on Doubtnut Now @

MISCELLANEOUS EXERCISE - Question No. 9

Differentiate w.r.t. x the function

(sinz — cosg) (78T % <z < (3m)4le b=gtlt /x It (3pi) gt

Watch Free Video Solution on Doubtnut Now @

MISCELLANEOUS EXERCISE - Question No. 10

Differentiate w.r.t. X the function * + % + a® + a*, for some fixed

a > Oandz > 0.


https://doubtnut.app.link/ZpPRS0JU0V
https://doubtnut.app.link/5URpl2JU0V
https://doubtnut.app.link/5xvfO3JU0V

Watch Free Video Solution on Doubtnut Now @

MISCELLANEOUS EXERCISE - Question No. 11

Differentiate w.r.t. x the function 2% ~ (2 — 3) + (z — 3)” " 2 for

> 3.

Watch Free Video Solution on Doubtnut Now @

MISCELLANEOUS EXERCISE - Question No. 12

d
Find %9 T T
T

i ify = 12(1 — cost), z = 10(t — sint), — 5 < t < 2

Watch Free Video Solution on Doubtnut Now @

MISCELLANEOUS EXERCISE - Question No. 13


https://doubtnut.app.link/5xvfO3JU0V
https://doubtnut.app.link/LqS8c5JU0V
https://doubtnut.app.link/hS6xA6JU0V
https://doubtnut.app.link/XV02T7JU0V

dy 1
Find —= ,ify = sin "~ in
n da:’ly sin ~x + sin

1

Watch Free Video Solution on Doubtnut Now @

MISCELLANEOUS EXERCISE - Question No. 14

Ifz,/1+y+yy/1+zx=0,for, —1 < <1, prove that

dy 1
dz (1+z)?

Watch Free Video Solution on Doubtnut Now @

MISCELLANEOUS EXERCISE - Question No. 15



https://doubtnut.app.link/XV02T7JU0V
https://doubtnut.app.link/zoq3f9JU0V
https://doubtnut.app.link/dF6VCaKU0V

Watch Free Video Solution on Doubtnut Now @

MISCELLANEOUS EXERCISE - Question No. 16

If cosy = x cos(a + y) , withcosa # =+ 1, prove that

dy <cos2(a+y)).

dx sin a

Watch Free Video Solution on Doubtnut Now @

MISCELLANEOUS EXERCISE - Question No. 17

d2y

If £ = a(cost + tsint) andy = a(sinttcost) , find el
T

Watch Free Video Solution on Doubtnut Now @

MISCELLANEOUS EXERCISE - Question No. 18


https://doubtnut.app.link/dF6VCaKU0V
https://doubtnut.app.link/0aFubeKU0V
https://doubtnut.app.link/KtAUIhKU0V
https://doubtnut.app.link/Tdjl6iKU0V

If f(z) = ||, show that f exists for all real x and find it.

Watch Free Video Solution on Doubtnut Now @

MISCELLANEOUS EXERCISE - Question No. 19

d
Using mathematical induction prove that o (z") = nz" ! for all
x

positive integers n.

Watch Free Video Solution on Doubtnut Now @

MISCELLANEOUS EXERCISE - Question No. 20

Using the fact that s € (A + B) = s € Acos B + cos As € Band

the differentiation, obtain the sum formula for cosines.

Watch Free Video Solution on Doubtnut Now @


https://doubtnut.app.link/Tdjl6iKU0V
https://doubtnut.app.link/YCjMvkKU0V
https://doubtnut.app.link/0oORYlKU0V

MISCELLANEOUS EXERCISE - Question No. 21
Does there exist a function which is continuous everywhere but not
differentiable at exactly two points? Justify your answer.

Watch Free Video Solution on Doubtnut Now @

MISCELLANEOUS EXERCISE - Question No. 22

Ify = |f(x)g(x)h(x)lmnabc| , prove that
dy

%:

£ (@)g’ (2)h ()lmnabc]

Watch Free Video Solution on Doubtnut Now @

MISCELLANEOUS EXERCISE - Question No. 23


https://doubtnut.app.link/79burpKU0V
https://doubtnut.app.link/l0nBOqKU0V
https://doubtnut.app.link/W5XAquKU0V

Ify = e“cos(_l)‘”, — 1 < x <1, show that

d?y dy
1 — 22 — —ad®y=0.
( x ) 72 T Ia a’y=20

Watch Free Video Solution on Doubtnut Now @

SOLVED EXAMPLES - Question No. 1

Check the continuity of the function f given by

flz) =2z + 3atz = 1.

Watch Free Video Solution on Doubtnut Now @

SOLVED EXAMPLES - Question No. 2

Examine whether the function f given by f(z) = 2 is continuous at

z=20.


https://doubtnut.app.link/W5XAquKU0V
https://doubtnut.app.link/ewhqVvKU0V
https://doubtnut.app.link/7DVplxKU0V

Watch Free Video Solution on Doubtnut Now @

SOLVED EXAMPLES - Question No. 3

Discuss the continuity of the function f given by f(x) = |z|atz = 0.

Watch Free Video Solution on Doubtnut Now @

SOLVED EXAMPLES - Question No. 4

Show that the function f given by

f(z) ={z*+3 if z+#01 if z = 0isnotcontinuousatz = 0.

Watch Free Video Solution on Doubtnut Now @

SOLVED EXAMPLES - Question No. 5


https://doubtnut.app.link/7DVplxKU0V
https://doubtnut.app.link/4f9eOyKU0V
https://doubtnut.app.link/idPDhAKU0V
https://doubtnut.app.link/NJkKUDKU0V

Check the points where the constant function f(x) = k is continuous.

Watch Free Video Solution on Doubtnut Now @

SOLVED EXAMPLES - Question No. 6

Prove that the identity function on real numbers given by f(z) = z is

continuous at every real number.

Watch Free Video Solution on Doubtnut Now @

SOLVED EXAMPLES - Question No. 7

Is the function defined by f(z) = |z|, a continuous function?

Watch Free Video Solution on Doubtnut Now @


https://doubtnut.app.link/NJkKUDKU0V
https://doubtnut.app.link/VeGilFKU0V
https://doubtnut.app.link/uCB3ZGKU0V

SOLVED EXAMPLES - Question No. 8

Discuss the continuity of the function/given by f(z) = x> + z? — 1.

Watch Free Video Solution on Doubtnut Now @

SOLVED EXAMPLES - Question No. 9

1
Discuss the continuity of the function f defined by f(z) = L #0.

Watch Free Video Solution on Doubtnut Now @

SOLVED EXAMPLES - Question No. 10

Discuss the continuity of the function f defined by

fle)={z+2 if c<1lz—2 if z>1

Watch Free Video Solution on Doubtnut Now @


https://doubtnut.app.link/WEyhuIKU0V
https://doubtnut.app.link/qu8yYJKU0V
https://doubtnut.app.link/SSW0jLKU0V

SOLVED EXAMPLES - Question No. 11

Find all the points of discontinuity of the function f defined by
flx)=Az+2, if <10 if z=1x—-2 if z>1

Watch Free Video Solution on Doubtnut Now @

SOLVED EXAMPLES - Question No. 12
Discuss the continuity of the function defined by

fle)={z+2, if 2<0—z+2, if >0

Watch Free Video Solution on Doubtnut Now @

SOLVED EXAMPLES - Question No. 13

Discuss the continuity of the function f given by

f(a:):{a:, if z>0z% if 2<0


https://doubtnut.app.link/z5jRGMKU0V
https://doubtnut.app.link/7acS8NKU0V
https://doubtnut.app.link/3aR7APKU0V

Watch Free Video Solution on Doubtnut Now @

SOLVED EXAMPLES - Question No. 14

Show that every polynomial function is continuous.

Watch Free Video Solution on Doubtnut Now @

SOLVED EXAMPLES - Question No. 15

Find all the points of discontinuity of the greatest integer function
defined by f(x) = [z] , where [x] denotes the greatest integer less

than or equal to x.

Watch Free Video Solution on Doubtnut Now @

SOLVED EXAMPLES - Question No. 16


https://doubtnut.app.link/3aR7APKU0V
https://doubtnut.app.link/RJMp1QKU0V
https://doubtnut.app.link/W1kpxUKU0V
https://doubtnut.app.link/1JRAEYKU0V

Prove that every rational function is continuous.

Watch Free Video Solution on Doubtnut Now @

SOLVED EXAMPLES - Question No. 17

Discuss the continuity of sine function.

Watch Free Video Solution on Doubtnut Now @

SOLVED EXAMPLES - Question No. 18

Prove that the function defined by f(z) = tanz is a continuous

function.

Watch Free Video Solution on Doubtnut Now @


https://doubtnut.app.link/1JRAEYKU0V
https://doubtnut.app.link/VXMQe2KU0V
https://doubtnut.app.link/VarpF3KU0V

SOLVED EXAMPLES - Question No. 19

Show that the function defined by f(z) = sin(z?) is a continuous

function.

Watch Free Video Solution on Doubtnut Now @

SOLVED EXAMPLES - Question No. 20

Show that the function f defined by f(z) = |1 — x + x|, where x is

any real number, is a continuous function.

Watch Free Video Solution on Doubtnut Now @

SOLVED EXAMPLES - Question No. 21

Find the derivative of the function given by f(z) = sin (w2)


https://doubtnut.app.link/PP0e84KU0V
https://doubtnut.app.link/cyCzN6KU0V
https://doubtnut.app.link/NepIiaLU0V

Watch Free Video Solution on Doubtnut Now @

SOLVED EXAMPLES - Question No. 22

Find the derivative of tan (2 + 3) .

Watch Free Video Solution on Doubtnut Now @

SOLVED EXAMPLES - Question No. 23

Differentiate sin (cos (acz)) with respect to x.

Watch Free Video Solution on Doubtnut Now @

SOLVED EXAMPLES - Question No. 24

d
Find -2 ifg — y = =
dx


https://doubtnut.app.link/NepIiaLU0V
https://doubtnut.app.link/tupiHbLU0V
https://doubtnut.app.link/zmodpfLU0V
https://doubtnut.app.link/BysPYgLU0V

Watch Free Video Solution on Doubtnut Now @

SOLVED EXAMPLES - Question No. 25

dy
Find — , if iny =
n dz , 11y +8slny = cosx

Watch Free Video Solution on Doubtnut Now @

SOLVED EXAMPLES - Question No. 26

Find the derivative of f given by f(z) = sin ™! z assuming it exists.

Watch Free Video Solution on Doubtnut Now @

SOLVED EXAMPLES - Question No. 27

1

Find the derivative of / given by f(z) = tan™ " z assuming it exists.


https://doubtnut.app.link/BysPYgLU0V
https://doubtnut.app.link/dRJ8oiLU0V
https://doubtnut.app.link/neYWTjLU0V
https://doubtnut.app.link/TP5CllLU0V

Watch Free Video Solution on Doubtnut Now @

SOLVED EXAMPLES - Question No. 28

log x

Is it true thatx = e for all real

Watch Free Video Solution on Doubtnut Now @

SOLVED EXAMPLES - Question No. 29

Differentiate the following w.r.t. x: (i) e ~ % (ii)

sin(logz), z and > ;0 (iii) cos ~ 1 (%) (iv) e**?

Watch Free Video Solution on Doubtnut Now @

SOLVED EXAMPLES - Question No. 30


https://doubtnut.app.link/TP5CllLU0V
https://doubtnut.app.link/Eqt8XmLU0V
https://doubtnut.app.link/iN03toLU0V
https://doubtnut.app.link/hQ8pfsLU0V

(x — 3)(x2 + 4)

Differentiate
32 +4x +5

Ww.I.t X.

Watch Free Video Solution on Doubtnut Now @

SOLVED EXAMPLES - Question No. 31

Differentiate a® w.r.t. X, where a is a positive constant.

Watch Free Video Solution on Doubtnut Now @

SOLVED EXAMPLES - Question No. 32

sinx

Differentiate ™", > 0 w.r.t. x.

Watch Free Video Solution on Doubtnut Now @

SOLVED EXAMPLES - Question No. 33


https://doubtnut.app.link/hQ8pfsLU0V
https://doubtnut.app.link/f3QcMtLU0V
https://doubtnut.app.link/htNqmvLU0V
https://doubtnut.app.link/ZukQNwLU0V

d
Findd—i,ify$+acy—|—x$:ab.

Watch Free Video Solution on Doubtnut Now @

SOLVED EXAMPLES - Question No. 34

d
Find kil ,ifx = acosf,y = asinf .
dr

Watch Free Video Solution on Doubtnut Now @

SOLVED EXAMPLES - Question No. 35

d
Find =2 ifz = at?,y = 2at .
dx

Watch Free Video Solution on Doubtnut Now @

SOLVED EXAMPLES - Question No. 36


https://doubtnut.app.link/ZukQNwLU0V
https://doubtnut.app.link/g3jRbyLU0V
https://doubtnut.app.link/l8GzBzLU0V
https://doubtnut.app.link/txZhZALU0V

dy
Find i ife = a(f + sinf),y = 1(1 — cos¥b) .

Watch Free Video Solution on Doubtnut Now @

SOLVED EXAMPLES - Question No. 37

2
3

wlm

dy
Find —— 1f:c +y
dr’

Watch Free Video Solution on Doubtnut Now @

SOLVED EXAMPLES - Question No. 38

d2
Find — 12 y Jify = 23 + tanz .

Watch Free Video Solution on Doubtnut Now @

SOLVED EXAMPLES - Question No. 39


https://doubtnut.app.link/txZhZALU0V
https://doubtnut.app.link/bGx8vELU0V
https://doubtnut.app.link/mrWG2HLU0V
https://doubtnut.app.link/F8FpuJLU0V

2
Ify = Asinx + Bcosz , then prove that d—:g +y=0.
x

Watch Free Video Solution on Doubtnut Now @

SOLVED EXAMPLES - Question No. 40

d4? d
Ify = 3¢2* + 2e3 . Prove that —2 — 552 4 6y = 0.
dwz dw

Watch Free Video Solution on Doubtnut Now @

SOLVED EXAMPLES - Question No. 41

d? d
Ify = sin~ 'z, show that (1 — $2)d—xg — xd—i =

0.

Watch Free Video Solution on Doubtnut Now @

SOLVED EXAMPLES - Question No. 42


https://doubtnut.app.link/F8FpuJLU0V
https://doubtnut.app.link/Mwe4XKLU0V
https://doubtnut.app.link/58BlmMLU0V
https://doubtnut.app.link/Dp5DWPLU0V

Verify Rolles theorem for the functiony = 2> + 2,a = — 2 and

b=2.

Watch Free Video Solution on Doubtnut Now @

SOLVED EXAMPLES - Question No. 43

Verify the Mean Value Theorm for f(x)=z in the interval [2,4].

Watch Free Video Solution on Doubtnut Now @

SOLVED EXAMPLES - Question No. 44

1
Differentiate the following w.r.t X. (1) v/3z + 2 + (ﬁ) (i1)
x* +

e (#) 1 3cos () (iii) log-(log x)

Watch Free Video Solution on Doubtnut Now @


https://doubtnut.app.link/Dp5DWPLU0V
https://doubtnut.app.link/TM0tvTLU0V
https://doubtnut.app.link/av8DQULU0V

SOLVED EXAMPLES - Question No. 45

Find f'(z) if f(z) = (sinz)™” forall 0 < z7

Watch Free Video Solution on Doubtnut Now @

SOLVED EXAMPLES - Question No. 46

Find df/dx if f(x) = (sinx) *sinx forallo < = < 7.

Watch Free Video Solution on Doubtnut Now @

SOLVED EXAMPLES - Question No. 47

2 coszT

Differentiate sin“ £ w.r.t e

Watch Free Video Solution on Doubtnut Now @
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